I In nt tr ro od du uc ct ti io on n: : Osteophytes are the most remarkable and consistently distinct feature of osteoarthritis (OA). Their formation may be related to pluripotential cells in the periosteum responding to stimulus during OA. This study aimed to isolate stem cells from osteophyte tissues, and characterise their phenotype, proliferation and differentiation potential, and immuno-modulatory properties.
D Di is sc cu us ss si io on n: : In this paper, we have characterised, for the first time, stem cells from osteophytes, showing they have a greater proliferative capacity in culture than bone marrow derived MSCs, while exhibiting similar cell surface phenotype, differentiation potential and immuno-regulation. Our study indicates that oMSCs maintain their proliferative capacity, with early passage oMSCs proliferating at a similar rate to bMSCs, and in contrast to bMSCs, they maintained this proliferation rate following culture expansion. Future investigation will be needed to determine whether this is caused by telomere length as various studies indicate that telomere length may affect the growth potential of MSCs.
Previous studies investigating MSCs isolated from various tissues have indicated that cell surface phenotype can vary from that of bMSCs. Our results show that oMSCs and bMSCs exhibited a similar expression profile of various adhesion and stem cell molecules and lacked leukocyte and haematopoietic markers. These results indicate that although osteophytes are a bone-like structure, our method of isolation and culture has eliminated haematopoietic stem cell contamination (CD34). In addition, oMSCs cultures were devoid of lymphocyte (CD45) contamination, which is consistent with a lack of major histocompatibilty complex class II (MHC II) expression. It has been proposed that this lack of MHC class II is linked to MSCs inability to stimulate an immune response, so it follows that oMSCs may also exhibit low allo-immune stimulation. These results indicate that osteophyte tissues contain a type of MSCs, with cultures exhibiting the phenotypic characteristics of an uncontaminated MSCs culture. In contrast to a previous study showing that nonbone marrow derived MSCs have a reduced differential capacity, our study showed oMSCs differentiate in a similar manner to that of bMSCs, and were able to form a denser cellular matrix during chondrogenesis.
It is proposed that bMSCs exhibit immunosuppression in order to survive in such an inflammatory environment. We assessed if oMSCs shared these immunomodulatory properties. We found that oMSCs stimulated an alloimmune response at low cell concentration, yet, in contrast to the control cells, this was reduced with an increase in oMSCs concentation. This suggested that oMSCs were acting immunosuppressivly rather than lacking the ability to stimulate the allo-immune cells. oMSCs immunosuppression was further identified to correlate with increased IDO activity, suggesting that immunomodulation by oMSCs is similar to that of bMSCs. In conclusion osteophyte derived cells had similar properties to mesenchymal stem cells in the expression of antigen phenotype, differential potential and suppression of allo-immune response. Furthermore, when compared to bMSCs, oMSCs maintained a higher proliferative capacity and expressed a denser cell matrix during chondrogenesis,,which indicates that these cells may offer a superior alternative source for therapeutic stem cell based tissue regeneration.
